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BASIC-ABSTRACT: 

The power control circuit controls the thermal output of electric heaters 
such 

as the hotplates and grill and oven heaters of an electric cooker. For each 
hotplate and heater (1-4,20), a temp, sensor (15-18,21) is settable to a 
partic. temp, and responsive to the temp, of the hotplate or heater, and a 
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semiconductor switching device (7-10) regulates the supply of electrical 
energy 

to the hotplate or heater. 

A central processor unit (19) has inputs from the sensors and outputs to 
the 

switching devices and so controls the firing angle of the switching devices 
that the energy input to each heater is directly proportional to the extent 
of 

the difference between the sensed and set temp, values. The central 
processor 

unit (19) may also control a visual display unit (23) for displaying the temp, 
of one or other of the hotplates or heaters. 

USE/ADVANTAGE - Also for room heaters or water heaters. Uses power 
more 

efficiently than thermostatic control. 
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heaters of an electric cooker comprises, for each hotplate and heater 1-4, 
20, 

a temperature sensor 15-18, 21 settable to a particular temperature and 
responsive to the temperature of the hotplate or heater, and a semi- 
conductor 

switching device 7-10 for regulating the supply of electrical energy to the 
hotplate or heater. A central processor unit 19 has inputs from the sensors 
and outputs to the switching devices and so controls the firing angle of the 
switching devices that the energy input to each heater is directly 
proportional 

to the extent of the difference between the sensed and set temperature 
values. 

The central processor unit 19 mav also control a visual display unit 23 for 
displaying the temperature of one or other of the hotplates or heaters. 
Water 

or room heaters may alternatively be controlled. <IIVIAGE> 
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Improvements in or relating to power control circuits. 

This invention relates to power control circuits 
and has particular reference to power control circuits for 
domestic appliances. The domestic appliances are those 
incorporating electric resistance heater elements for example, 
electric cooking appliances, electric water heaters, electric 
storage and room heaters, and sandwich toasters. 

In such appliances, it is conventional practice to 
incorporate some form of thermostatic control that can be 
preset by a user and which terminates the supply of electrical 
power to the heater when a preset temperature is reached 

and subsequently so to control the supply that the preset 
temperature is maintained for as long as the appliance is in 
use. The temperature may be that of an electric hotplate, oven 
or grill in the case of a cooking appliance or the heater of 
a sandwich heater, or it may be room temperature in the case 
of a storage or other form of room heater, or water 
temperature in the case of a water heater. 

The thermostatic control operates a switch that is 
closed to supply power to the heater of the appliance and is 
opened to terminate the supply. Thus, the power supply is 
either fully "ON" or "OFF", such a control is wasteful of 
electrical power because of the inherent thermal hysteresis 
of the heater. It is found that the temperature of the heater 
continues to increase for a short time after the supply of 
power ceases and the supply of power is not resumed until 



after the temperature has dropped below the preset value. 
Thus, the temperature fluctuates above and below the preset 
value. 

It is an object of the present invention to 
provide a control circuit which allows a more efficient use 
to be made of the electrical power available. 

According to the present invention an arrangement 
for controlling the themal output of one or more electric 
heaters comprises, for the or each heater, a temperature 
sensor settable to a particular temperature and responsive to 
a temperature associated with the heater, and a semi conductor 
switching device for regulating the supply of electrical 
energy to the heater, the cunrangement also comprising a 
central processor \init to which the or each sensor inputs, the 
xmit being programmed so to control the firing angle of the 
or each switching device that, in use, the energy input to the 
or each heater is modulated in a manner such that the input 
is directly proportional to the extent of the difference 
between the sensed and set temperature values. 

The arrangement preferably includes control means 
for enabling the set temperature to be varied. The control 
means will usually incorporate an "ON" - "OFF" switch for 
bringing the heater into use. 

The switching device may be a thyristor or a triac 
or some equivalent switching device. 

By way of example only, an embodiment of the 
invention will now be described in greater detail with 



reference to the accompanying drawing which shows the control 
arrangement in block schematic form only* 

The e3a(±K>diment is suitable for an electric cooker 
with hotplates comprising electric resistance heaters, four 
of these being shown in the drawing as resistors 1,2,3, and 
4. Electrical power is supplied to the heaters I... 4 from ac 
input terminals 5, 6 and the supply of power is regulated by 
silicon controlled rectifiers 7,8,9 and 10 respectively. The 
rectifiers may be, for example, thryristors, triacs or some 
other ec[uivalent solid state switching device. 

Each heater has respective control means shown in 
the drawing as blocks 11, 12, 13 and 14 and each of which is 
a user operated control for switching the heater ON and OFF 
and for setting the temperatvire at which the heater is to 
operate. 

The control means may be of the rotary type with 
preset positions, for example, "LOW", "MEDIUM" and "HIGH" or 
they may be of the continuously variable type with a dial 
graduated in degrees centigrade or fahrenheit. 

Associated with the heaters 1 . . . • 4 are sensors 15 , 
16 ,17 and 18 respectively which respond to the temperature 
of the heaters. Preferably, the sensors are thermocouples 
which may be of Type K. 

The control means and the sensors all input to a 
central processor unit shown schematically as block 20 and 
irtiich processes those inputs to provide output signals to 
determine the firing angles of the rectifiers 7... 10. The 



unit 19 may be a Type Z80 or it may be simply a read only 
memory. 

Unit 19 and the control means 11 .•-.14 are not 
powered directly from the supply that powers the heaters 
1....4 but from a suitable low voltage source e.g. a 24 volt 
dc supply which may^ of course, be derived from the ac suplly 
that powers the heaters. 

Regulation of the energy supply is effected by 
varying the firing angle of the rectifiers 7... 10 in direct 
proportion to the extent of the difference between the value 
of the temperature sensed by a sensor and that of the 
temperature to which the control means is set. 

With all the control means 11.... 14 in their "OFF" 
positions, the heaters 1....4 are de-energised and the 
hotplate sure cold. When one of the control means is operated 
to its "ON" position and set to a required temperature, the 
relevant SCR is triggered into conduction with a maximum 
firing angle and therefore power at maximum value is applied 
to the heater . As the temperature of the hotplate rises, the 
sensor responds to that increase and inputs to the unit 19 
which also responds and decreases the firing angle of the SCR 
and this results in a progressive reduction of the power 
supplied to the heater as the sensed temperature rises, and 
the difference between the value of the sensed temperature and 
the set temperature value reduces. Eventually, the 
temperatiire of the hotplate reaches the value preset by the 
user and the unit responds and then turns the SCR off and the 
supply of power to the heater stops. The hotplate temperature 



then falls and the difference between the sensed temperature 
value and the set temperature value increases and this is 
signalled to the unit 19 by the temperature sensor and the 
unit 19 then responds and returns the SCR to a conducting 
state with a firing angle proportional to the extent of the 
difference between the set and sensed temperature and power 
is once again supplied to the heater. The hotplate temperattire 
will continue to fall for a short period and during that time 
the firing angle is progressively increased so that the power 
supplied to the heater is progressively increased to a point 
at which the hotplate temperature starts to increase. The 
increase is sensed by the sensor which signals to the unit 19 
and the latter responds and decreases the firing angle 
progressively as the extent of the difference between the 
sensed and set temperatiures reduces. When that extent becomes 
zero, the SCR is tuxmed off. 

In that way, the hotplate temperature is maintained 
closely at the set temperature and "hunting" is minimised with 
the consequential minimisation of the consumption of 
electrical energy* 

It will be appreciated that, normally, the cooker 
oven heating element and grill heating element will be 
provided with similar controls which input to the central 
processor unit 19 and the drawing shows an oven heater 20, an 
associated temperature sensor 21, control means 22 and power 
supply input 5,6. 

If desired, a visual display may also be provided 
to show temperature. Such display, indicated by block 23, is 



also controlled by the central processing unit 19 as indicated 
in the drawing. The display may be associated permanently with 
one of the heaters, for example the oven heater, or it may be 
selectively associated with any one of those heaters. 

The small size of the central processor unit and the 
printed circuit board on which it is mounted means that it can 
readily be accommodated within the structure of the domestic 
appliance. The large storage capacity of the unit allows it 
to be programmed to control a considerable niimber of heaters 
and thus the unit can be common to,, for example, a range of 
cookers and does not have to be specially programmed for each 
individual cooker. 

Maintenance is simple because, in many cases, faults 
can be rectified by replacing the central processor unit. 

The electric heater may be that of a storage or 
other form of room heater in which case the sensor will be 
exposed to ambient air temperature in the vicinity of the 
heater. In the case of a storage water heater^ the sensed 
temperature may be that of water stored in the heater. 

Apart from the saving in power consumption input 
referred to above, savings in both cost and size result from 
the use of low voltage components for the control means and 
the sensors . The electrical standards for low voltage 
components are less stringent that those for mains supply 
voltage components and their physical size is smaller. 



Claims. 

1. An arrangement for controlling the thermal output of one or 
more electric heaters comprising, for the or each heater, a 
temperature sensor responsive to a temperature associated with 
the heater, and a semi-conductor switching device for regulating 
the supply of electrical energy to the heater, the arrangement 
also comprising a central processor unit to which the or each 
sensor inputs, the unit being programmed so to control the or 
each switching device that^ in use, the energy input to the or 
each heater is modulated in a manner such that the energy input 
is proportional to the extent of the difference between the 
temperature sensed by the heater sensor cuid a preset temperature. 

2. An arrangement as claimed in claim l in which the or each 
control means is such as to enable it to determine the preset 
temperature. 

3. An arrangement as claimed in claim 1 or 2 in which the or each 
control means incorporates an ON/OFF switch for controlling the 
energisation and de-energisation of its associated heater. 

4. An arrangement as claimed in claim 1, 2 or 3 in which the or 
each switching device is a silicon controlled rectifier whose 
firing angle is controlled by the central processor unit. 

5. An arrangement as claimed in claim 4 in which the rectifier 
is a thryrister or a triac. 

6. An arrangement as claimed in any one of the preceding claims 
in which the unit comprises a micro-processor or comprises a 
read-only memory. 

7. An arrangement as claimed in any one of the preceding claims 
in which the or each sensor comprises a thermocouple. 

8. Electrical apparatus including an arrangement as claimed In 
any one of the preceding claims. 

9. Apparatus as claimed in claim 8 and comprising an electric 
cooker and in which the electric heaters comprise the cooker 
hotplates and grill €md oven heaters. 

10. Apparatus as claimed in claim 9 and further comprising a 
temperature display unit that is controlled by the central 
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processor unit. 

11. Apparatus as claimed in claim 10 in which the display unit 

is a visual display unit. 

12. Apparatus as claimed in claim 10 or 11 in which the display 
unit is associated with the heater or is selectively 
associatable with one of the heaters to display the temperature 
of the heater. 

13. Apparatus as claimed in any one of the preceding claims in 
which the control means and the sensors are low voltage 
components. 

14. An arrangement for controlling the thermal output of several 
electric heaters substantially as herein described with reference 
to and as illustrated by the accoiiq)anying drawing. 
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